INTRODUCTION {#sec1-1}
============

Osteoarthritis (OA) is the most common disease of synovial joints.\[[@ref1]\] The highest outbreak of the disease is in the women and especially after the age 55, and is the cause of 10% of disabilities in elderly.\[[@ref2][@ref3]\] Age has been introduced as the strongest risk-factor.\[[@ref4]\] Other factors such as obesity, trauma, metabolic disease and type of job have been known as the pre-disposing factors.\[[@ref5]\] Most often affected joints include knee, toe, hip, neck spine, and the joints between hand fingers. Knee OA may occur with pain, joint line tenderness, and limitation of motion, muscle weakness, and atrophy around the knee, especially the quadriceps.\[[@ref6][@ref7]\] The disease is diagnosed based on the history, physical examination and radiologic image properties such as osteophyte, decreased joint space, and under -- cartilage surface sclerosis.\[[@ref8]\] In addition, to non-steroidal Anti-inflammatory drugs. No drugs treatment such as weight loss, physiotherapy, acupuncture and exercise are known effective in decreasing the pain and improving the knee function, although, the study result have been varied from the very good effect to the similar function to placebo.\[[@ref9][@ref10]\]

Acupuncture has been more accepted during two recent decades beside the modern medicine and as a complementary medicine. It has been observed that putting a needle in trigger points, which have been introduced for 70% of overlapping with pain points, has resulted in reducing the pain in Chinese acupuncture effectiveness helps physicians to better decide in patients treatment compared with traditional method of isometric exercises.\[[@ref11]\] For qualitative assessment changes in patient, pain ruler (VAS) and the Persian version of the knee injury and OA outcome score (KOOS) questionnaire was used.\[[@ref12]\]

METHODS {#sec1-2}
=======

This study was a randomized clinical trial (RCT), and statistical analyzer was used to make the study blind. The study was conducted in rehabilitation and physical medicine clinic of Firoozgar hospital affiliated with Tehran University of medical sciences in 1388.

Patients sampling was performed from available patients with knee OA who referred to physical medicine clinic and had the conditions to enter the study and ready to participate.

Initially, the university ethic committee approval was obtained, and patients consent was taken. This study data was recorded in Iran clinical trial registration center with 138811163284N1. The sample size was determined 20 patients in each group considering the previous studies and totally 40 patients with knee OA were selected based on clinical and radiological symptoms according to American college of rheumatology criteria.

The conditions of entering the study and choosing the samples included: Men and Women with knee pain for 6 months or more (having chronic pain, acute exacerbation of pain) -- patients age between 40 and 65 years -- a normal neurological examination, including a sense of movement and reflex lack of the knee dispersed pain -- radiologic signs of OA in knee, having at least one osteophyte in knee Tibio-Femoral joint (Kellgren--Lawrence grade ≥2) -- not-taking intra-articular injection since 3 months ago -- not-taking oral Nonsteroidal anti-inflammatory (NSAID) since 1 week before entering the study -- no history of knee surgery and severe knee trauma -- no history of acupuncture treatment -- no pregnancy, cancer, and secondary OA.

Exclusion criteria included: Lack of patient regular visit -- using NSAID during the study -- worsening symptoms and lack of patient willingness to continue the treatment.

Patients were divided randomly into two groups A and B.

Group A were treated with acupuncture every other day and for 12 sessions (4 weeks). In acupuncture group, GB34, SP10, SP9, ST36, ST35, ST34 points and 0.2 mm × 40 mm needles with penetration depth of 10 mm were used for 15 min. Knee Isometric exercises were used in 3 angles, 0° and 45° and 90° of knee flexion, and each contraction for 6 s repeated 6 times in every angle, 2 times a day.

KOOS standardized questionnaire form and VAS was used for assessment. KOOS questionnaire is an international and standardized questionnaire for assessing the therapeutic outcomes of patients with knee OA. There were five choices for each question that answers were scored from 0 to 4 respectively. And the obtained scores were totally calculated in each sub-group and scored from 0 to 100 that 0 was indicative of no-existence of any problem. (Decreased VAS score and increased KOOS score in a sign of recovery). Results obtained in each subgroup are expressed in five KOOS subgroups. In a form of a quantities amount. This questionnaire has been translated to Persian and localized in Iran, and its Persian version has been confirmed from the view point of repeatability in different studies. KOOS questionnaire is one of the most reliable methods of subjective knee assessment, which can be used in the short and long-term intervals, and changes resulted from the treatment can be evaluated in every week, the test -- re test reproducibility level of this questionnaire is high (ICC 0.95) (23).

To comply with the ethical issues and also controlling the use of sedative and equalizing the group, 10 Acetaminophen tablets were given to patients to use in the case of severe pain and report the amount of the used drugs in the next session, because patients were inhibited from using other sedative drugs and were excluded from the study in the case of compulsory use. Entering the study was completely voluntary and patient could be excluded at any time.

The study data were entered using the SPSS software programmed numbered 11 and descriptive. Statistics was presented using the frequency distribution table and statistical indices and diagram also, variance analyze test was used for analyzing the data.

RESULTS {#sec1-3}
=======

The mean age of acupuncture group has been 55/64 (6/75) years and exercise group 50/35 (8/25). There was no statistically significant difference between the mean age of both group (*P* value 0.11). The comparison of body mass index mean was indicative of both groups similarity (*P* value 0.23) two male patients participated in acupuncture group, and three male patients in exercise group. The comparison of obtained scores from KOOS questionnaire, before and after the treatment, in both groups are listed in Tables [1](#T1){ref-type="table"} and [2](#T2){ref-type="table"}. The comparisons of obtained scores from any component of the KOOS questionnaire between two groups are shown in Tables [3](#T3){ref-type="table"} and [4](#T4){ref-type="table"}. The mean VAS in acupuncture group was 7/25 ± 0/91 pre-treatment and 5/3 ± 1/26.
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The comparison of resulted scores in knee injury and osteoarthritis outcome score questionnaire components before and after the treatment in acupuncture group
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The comparison of resulted scores in knee injury and osteoarthritis outcome score questionnaire components before and after the treatment in isometric exercises group
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The comparison of the obtained scores from knee injury and osteoarthritis outcome score questionnaire components between two acupuncture and isometric exercises groups 4 weeks before the treatment
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###### 

The comparison of obtained scores from knee injury and osteoarthritis outcome score questionnaire components between two acupuncture and isometric exercises groups after 4 weeks of treatment
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Unit after the treatment and the comparison of the two means is indicative of a significant decrease in pain intensity (*P* value \< 0.01). Furthermore, the comparison of the VAS mean score before the treatment 7/85 ± 1/35 and before the treatment 5/3 ± 1/26 in exercise group is indicative of a significant decrease in pain intensity (*P* value \<0.01). The comparison of the average pain score changes in both group after the treatment showed no statistically significant difference (*P* value 0.07).

DISCUSSION {#sec1-4}
==========

The mean age our patient was consistent with previous studies.\[[@ref13][@ref14]\] Age distribution of both under treatment groups was similar. Considering that most important risk-factor has been introduced to be age, it provides the possibility to investigate both groups together and with previous similar studies.\[[@ref15]\] Body Mass Index as the second risk-factor was similar in both groups. Both groups of patients were over weighted, which is consistent with the knowledge gained from previous studies. The comparison of both groups reported the similarity of decreased pain. The comparison of KOOS questionnaire scores before and after in each treatment group was indicative of improved quality of life in both groups of patients after the treatment. In exercise group, patients showed improved illness signs after the treatment more than acupuncture group, while decreases pain and improved functional capacity in activities of daily living (ADL) has been more in the group treated with acupuncture. In three similar studies performed to assess the therapeutic effect of acupuncture on OA, the pain changes with the help of VAS pain ruler have been similar to the present study. The investigation of symptoms and life quality in these studies has been performed with the help a questionnaire, which is similar to KOOS questionnaire and the obtained results as our study report the decreased pain, improved joint function and improved daily activities.\[[@ref15]--[@ref17]\] In doctor Imad\'s study, which compared the effectiveness of acupuncture and Iboprophen in decreasing the pain improved the life quality of patients with OA, decreasing the pain and improving the life quality was similar to acupuncture group of our study.\[[@ref17]\] In one study, the therapeutic effect of acupuncture was compared with placebo-acupuncture, and the mentioned study has tried to create a kind of placebo treatment by using points different from main points in acupuncture, however, it cannot be considered as a placebo for sure.\[[@ref18]\] To evaluate the exercise in improving OA, the effect of the isometric Exercise therapeutic period by itself or along with electrical stimulation through skin, studies have been conducted, which are indicative of more improvement in most patients under exercise regime to the loose treatment.\[[@ref19]--[@ref22]\] In our study, treating with exercise, and acupuncture have had similar efficacy in improving the patient\'s life quality. Despite this finding, yet long-term ability of these treatments in reducing pain and improving the life quality of patients is unclear.

Furthermore, due to lack of control group, the effect of passing the time on disease improvement cannot be determined. The better assessment these cases needs RCT with long-term follow-up.

CONCLUSIONS {#sec1-5}
===========

The results of this study indicate that acupuncture and isometric exercise of knee significantly reduce the pain in knee OA patients, and this decreases pain is more in acupuncture group. Both treatment methods improve daily life activities in patients with knee OA.
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